Imaging analysis of STAT1 and NF-kappaB translocation in dendritic cells at the single cell level.
Rapid assessment of immune or stem cells, which are now widely applied in the clinical setting of cancer treatment, is necessary to speed their development and to determine their quality. We have evaluated immature dendritic cells (iDC) by semiautomated imaging cytometry which provides detailed assessment at a single cell level. Nuclear translocation of NF-kappaB was studied by imaging analysis as well as electrophoretic mobility shift assay with an excellent correlation (r = 0.981) over a broad range of lipopolysaccharide (LPS) concentrations. Imaging analysis was time saving (5 h vs. 3 days), and required 30- to 100-fold less cells per analysis. Single cell information revealed remarkable heterogeneity between individual iDC and permitted detection of responses to 40 pg/ml of LPS. In IL-1beta/IFNgamma activated iDC, STAT1 responses preceded NF-kappaB responses, and the expression of both was strongly correlated in individual cells (p < 0.001). IFNgamma amplified IL-1-induced NF-kappaB responses. NF-kappaB responses to IL-1beta, CD40L, and LPS were donor-dependent (n = 7), correlated with the quality of iDC preparations (p = 0.002), and IL-12 p70 production (p = 0.010). NF-kappaB measurements in iDC within mixed cell cultures (iDC, NK, K562) demonstrated that these strategies are applicable for analyses of complex cell-cell interactions. Imaging analysis is a method that could be valuable for quality control of cell therapy preparations.